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^$tBn§7^l'-'>3 ^y^X^Kte, G aHf^Snit^. Gal 

-fbS-frT Z n O*^ 5 2 ^^ifr-T&o^LT Z n O*^ 5 2 ^SiaSLfcG a JK^ 
ft^tftfc^tt. Z n 5 2 ±<D (0 0 0 1) iXtt (0 0 0 - 1) 

|1 3(t GaNjgSCDj£ftiii[I^L, GaN/ZnOArOMWI^ 
tl*lfffi»©J¥S Sr^bTVi*. :®013 ^^-r<fc"5 fc. JiJtfiilKj&t 5 5 0t 

GaNRtfZ nO«»ffefiift£#*5 5 0t#fi^ii^5 tSS!:Sff?t5 - 

::T?RHEEDSfcS^sTZ nOift5 2© ( 0 0 0 1 ) (0 0 0 

- 1 ) iSfc^TSG a N©RHEEDfc«r«*Ufc*8*SB 1 4 fcjSf. HI 1 4 
AHin«, 5 1 Ottbfci^H^^t, G aNHOf->t — 773. 
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:ni:*flT, m 1 4 B fc .ktltf, ^IfiiS 6 8 Ottlfci^ttt, 
jfcfc, G I XR (Grazing Incidence X-ray Reflectivity) fetSc^f, 

gp-fe, ±|BRHEEDt^G I XRfflyn77<Mf), G aN0^fig§ 
5 1 OtiXTil/fci^l:, GaNiZnOtOK^SiUitSCt^T?*, * 

z.<dkl*>. *mw\zfoz>mkm*mwm=?~ 5 i*Mt5*^t*^T, Ga 
m-rz. tifiumtte*. &\z. ±m<Dtm<i}ummm^nrcz n o*« 5214, t 

7 ^-yT¥fi^$nTViSfc8e>,Mfc«ll^^^\^P^-®*^fi!t$-&S 
&fc&S.£©fca£>:*»93T!W:* ± 0 HOG a N*H&£a&*$tfS d 

"fefc^fc, GaN0ZnO(;*ttSSMitt^fJfflt< ^OGaNOJ^iS 

(Dftmizwsi&ffimm.tn.tfiiaibzmm. »sk:^rs*^u» i&ns^b^^i 

ft:^^5 1 © 0 1.K£TtfTb2;5gElk: ! b&S;^G aN«))ilSiSSSifiJl? 

# KG aNIt -t©SHfW«fi|Bfc± 0 , ffiLE D (Light Emitting Diode) \z 
ttoX-T* G aN^i^I h 5 &J3S££3Sffl-f 3 Z 

Z nOiK5 2±fc^S0GaN^i$SlS$tTWUfci«^il l 
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^75/ -f&l&J&ZltfzZ nOSfi 5 2 Sffl V> StUlfc t 9 1ft 93 & Ufc**,JH 

ffl fcKft£n*fc©T?«fc< 5 3 **^-r*7cSlO-WSteO 

« A tf,SEib 5 3 G a7Gf5t©-£B£ I nTcJfcfctlift bfc 

I nGaN^,g?l/^JH??fijbbfcZ nOSS5 2 ± £fl|J| 2 * * «t 5 fc L 
TfeiH. I nG a NCte^ftStfc, G a N ©*&^ft$C t Jfctfc b T Z n O fc 
T£fci6, J; D &«©£&&*§* d tJ^T**. G a?ci02 0 % £ I 

nTC^^BSIUfe I n o. 2 G a o. 8 N£ Z n O^ft 5 2 ±fc«]f CI fc fc «fc 

Z nO!S5 2 _h}C?jUi£i*fc I n 0 . 2 G a 0 . 8 NORHEEDii5i^l 
fciS£m£t2l 1 6 Ktp-T. d©Hl 1 6fc±ml Mffl^SS^REHHDlft 

ft 5 2 iif'^Jf £i*fc I n 0 .,Ga„. 8 NO±l;Il:G aN^tI$tSJ;5 £ 

I n X G a ^.NWI^II, O^x^O. 4 ©l6H*t?fen«±3*© 
f^ffl * ft « 21 <h 3&«T € 5 . 

HK*#JIRUTttKLfc±»©**«teHftSttS%)©Tttfc 

©PK8f©"b©*fr , 5 C irt«T?**> d itta»#fctoTifl6j^ , r*a. 

glll±cDfiJffl©pTtg'I4 

7 ft ft ft ^3—7 (HT, YSZtlr>5. ) »*£© (111) jSC^lt, * 
I nN©ctt^B§^iSt7 t cJ:S«te>^@5[S]$nT75:^g'fbtl¥^#:l 
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*%w*mm Ltc^ikw^mfcmj-te, z noMcto o o - dixsco 

0 0 1) IWUT, A^HT&SG a NO c mfimmW. £ tz 2> <£ v KIBft $ ft 

lt^o, mm-rz&my*^^ x<D&m&fa±t£Mz> ztw-pjmttzz* 

ti^^^li^^-r^^^^^^ft^^O^^^^^^^T, Y S ZSt© ( 1 1 

i ) iwit, ±ib i n Nzmmz^&mmjim&isTZo z\ft\z & o , y s 

ZltO (111) ®(C*5V>T^^^^<&*m^.fe^^O I n N£§H^ Cte&^lb 

^^^^^^^-T^^-fb^l^^fr^^CD^M^^fc^ViT, Z n OMtf) (0 0 
O-I)IXH(OOOI) MlcMbT, JtfBG a N £ 5 1 0t«T©MTi 

*^T^®B©#«Eb»Vs3&tt^:J?.®*f^0 ffi-T d &SSOG aNtSU 

1 l) Iil:I^fy^M$nt^§, nnfc«k?K 
Sfc, #3§BJi£5Iffl Ufc^^itfi, Z nOg*£tf> (0 0 0 - 1 ) WX\Z (0 

o o nfflici^xTy^f^snt^s.cntcko^rof^siis, 

#5§BJl£3gffl bfe¥^#:S«CD^»f^^«, (111) ffi^ft^^&W 

-rs-r v v u 7*^<bi?;i/3r:7js** 8 o o ^^^oum-vMmmt 

^Ibv^I/n (ill) ^KK^*^ :/*»j£*r*££*«pJfi6£: 
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&it, *mw*mm vfc¥m&&®.vfcm*&\$. (ooo-d mxu ( o 

0 0 1) m%£$kJ3&*ft-fZ> Z nOM$< ZnOite#TfiffllT8 0 0*CJ!^ 
ffi^ftttt, Z n OJS«© ( 0 0 0 - 1 ) ®X« ( 0 0 0 1 ) M-hl'M^X-x- 
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l . -f y h U 7^^<k^;i/n-T (JJIT« YSZti/s5. ) SSo (ill)® 
K*fl/T,A*iSiTf*5 I n N© c flfctfKM i ft 3 £ 5 C:BB|pJ2 ftTfc 5 g-fb 

2. ±fBYS Z««© (111) ffifctt, HfX7'^«$nXt^;tS 

3 . Z n OIS0 (0 0 0 - 1 ) ®X« ( 0 0 0 1 ) St^LT, /"n^HT^-I) 
G a N CD c «fc 3 fcBBfaS nT&5afc*¥»#iStt?> £ 

4. _hfBZ nO»&© (0 0 0 - 1) ®Xte (0 0 0 1 ) ffikltt* Rf7f«;^ 

# ^ $ ft t ^ & c t £ & m <t f * i it # cd is bs m 3 ^ i a m © m \ t m ¥ m #= m * . 

5 . Z n 0*4£© (0 0 0 - 1 ) MXU ( 0 0 0 1 ) liltlT, /"n^HT&S 
In 5 Ga,. s N (O^x^O. 4) © c $ft^BS^® iitS.Z> J; 5 IcSEft^ftTfr 

T, -f y h U y^3t<bv?;i/3-T (KT, YSZt^S. ) X«© (111)® 

7. ±|B&*IgT?tt» <K>g&tS&# (PVD) ifeXtefb (CVD) 
&fc*-3V>T±IB I nN£xt! * * 5"* ;WJ*ft3 C t&S&Mt'tzm&e) 

8 . ±85 Y S (111) M±fc J F«>IR^*5 : -v ^S^f**^* 

I*IS*HC*U, ±IB£*IgT?tt» ±tBMTX^y 7^j£3ftfcY S ZI 

9. ±aB7f'^MlgT?tt, (111) I^t*tt5YSZiffiS, 

8 o ot:^±©ffl«TinjJ!ft«ia'r*c:t&«r*i"r*w*©ieH3B8 5iaB<ft© 
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i o . g a Nfr*t&z&\km*mwm*^^%mbm¥mwn^<»ftm^mz.& 

^T, Z nOll® (0 0 0 - 1 ) ®Xte (0 0 0 1) iSCMLT. _biBG aN 
1 1 . ±|B^*XST«, (P VD) &X\Zit¥mm% (C VD) 

1 2 . _tfBZ nOH^ (0 0 0 - 1 ) SXte ( 0 0 0 1 ) ®_h £^ afrM^X ^ 

i 3. ±ibx-t v ^m^i:mx'\t, (ooo-ij mx\$ (oood m^m^ 

{4*W-r^> Z n 0*&£, Z nOOMMILT 8 0 0 ^ ^ _L <Z> M ^ T? 2JP 

jaa**- z> z. t z mat® mmm 1 2*BB*©a<t«i¥##5is ; ? : 

1 4 . ±B^ry^fi6l8Ttt, (0 0 0 - 1 ) ®X« (0 0 0 1 ) IMi* 

ffi&**r*z nosn, z n £^tr*We&B8 bx 8 o o t; £K±<DM.m-cmf& 

1 5 . ±SB&*XgT?tt, ±|BG aN^ifiTif^tSut^Hf 

16. In s Ga,. x N (O^x^O. 4) j&>e>fc*£fb*¥i*#JI : &£"t'*>g 
<k%¥^#:*^e^^l^^^*3V>X, Z n 0&f£(D (0 0 0 - 1 ) ( 0 0 
0 1 ) BUMLT, .LIS I n X G a ,_ X N& 5 1 0t;&T©ifl&T&*S1i:S3)!S 

17. y hUTftjfeft^^n-jSft© (111) ®±KM^Xt- v ZfifiWtfL 

18. Z n OSIiW ( 0 0 0 - 1 ) ®X« ( 0 0 0 1 ) I±tHf7f ^ 
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19. (111 )®ISiM^tt5'f v h U 7$5£ftyJl/a-7S«S 8 0 0t 

u ± <d u m t jp » Aa a r * J n m & m x s & # -r * n t * # « t -r § # # # s « 

20. (0 0 0 - 1 ) BXtt (0 0 0 1) ffi^H^&SrWt- * Z n 0««£> Z 

21. (0 0 0 - 1) BXtt (0 0 0 1 ) ffittft^ffiSfl-T* z n o^«£, z 
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